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REPLY  TO 
ATTENTION  OF: 


NEDED 


Honorable  Hugh  J.  Gallen 

Governor  of  the  State  of  New  Hampshire 

State  House 

Concord,  New  Hampshire  03301 


r  i  ■■  ■  <•>  i 


Dear  Governor  Gallen: 

I  am  forwarding  to  you  a  copy  of  the  Trickling  Falls  Dam  Phase  I 
Inspection  Report,  which  was  prepared  under  the  National  Program  for 
Inspection  of  Non-Federal  Dams.  This  report  is  presented  for  your  use 
and  is  based  upon  a  visual  inspection,  a  review  of  the  past  performance 
and  a  brief  hydrological  study  of  the  dam.  A  brief  assessment  is  in¬ 
cluded  at  the  beginning  of  the  report.  I  have  approved  the  report  and 
support  the  findings  and  recommendations  described  in  Section  7  and  ask 
that  you  keep  me  informed  of  the  actions  taken  to  implement  them.  This 
follow-up  action  is  a  vitally  important  part  of  this  program. 

A  copy  of  this  report  has  been  forwarded  to  the  Water  Resources  Board, 
the  cooperating  agency  for  the  State  of  New  Hampshire.  In  addition,  a 
copy  of  the  report  has  also  been  furnished  the  owner.  New  Hampshire 
Water  Resources  Board,  37  Pleasant  Street,  Concord,  New  Hampshire 
03301,  ATTN:  Mr.  George  M.  McGee,  Sr.,  Chairman. 

Copies  of  this  report  will  be  made  available  to  the  public,  upon 
request,  by  this  office  under  the  Freedom  of  Information  Act.  In  the 
case  of  this  report  the  release  date  will  be  thirty  days  from  the  date 
of  this  letter. 

I  wish  to  take  this  opportunity  to  thank  you  and  the  Water  Resources 
Board  for  your  cooperation  in  carrying  out  this  program. 

Sincerely  yours, 


Incl 

As  stated 


'■JOHN  P.  CHANDLER 
Colonel,  Corps  of  Engineers 
-Division  Engineer 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  REPORT 


Identification  No. : 
NHWRB  No . : 

Name  of  Dam: 

Town: 

County  and  State: 
Stream: 

Date  of  Inspection: 


NH  00440 
72.01 

TRICKLING  FALLS  DAM 
East  Kingston 

Rockingham  County,  New  Hampshire 
Powwow  River 
September  21,  1978 


BRIEF  ASSESSMENT 


The  Trickling  Falls  Dam  is  a  250  foot  long  earthfill  structure 
which  incorporates  a  34  foot  long,  concrete  gravity  ogee  spill¬ 
way  and  a  three  bay  sluiceway  with  stoplogs.  The  dam,  which 
is  owned  by  the  New  Hampshire  Water  Resources  Board  (NHWRB), 
has  a  maximum  height  of  approximately  12  feet.  While  an  earth- 
fill  dam  of  some  type  has  existed  at  the  site  since  before  1940, 
major  alterations  in  1940  and  1962,  both  carried  out  by  the 
NHWRB,  have  resulted  in  the  structure's  present  configuration. 

The  dam,  which  lies  on  the  Powwow  River,  is  used  primarily  to 
control  the  level  of  Powwow  Pond  for  recreational  purposes. 

Some  flood  control  functions  are  also  served,  however.  The 
30.6  square  mile  drainage  area  consists  of  flat  to  steeply 
sloping  forest.  The  dam's  maximum  impoundment  of  approximately 
1700  acre-feet  places  it  in  the  INTERMEDIATE  size  category, 
while  the  lack  of  any  significant  downstream  hazard  results  in 
a  LOW  hazard  potential  classification. 

Based  on  the  size  and  hazard  potential  classification  and  in 
accordance  with  the  Corps'  guidelines,  the  Test  Flood  (TF)  is 
between  the  100  year  flood  and  one  half  the  Probable  Maximum 
Flood  (PMF).  The  selected  TF  inflow  of  7500  cfs  results  in  a 
peak  discharge  at  the  dam  of  6300  cfs.  Since  the  maximum 
capacity  of  the  dam  prior  to  overtopping  is  only  approximately 
2200  cfs,  the  TF  would  overtop  the  dam  by  more  than  2  feet. 

For  this  reason,  further  hydrologic  studies  of  the  spillway 
adequacy  should  be  made. 


The  dam  is  in  FAIR  condition  at  the  present  time  and  requires 
considerable  routine  maintenance.  Recommended  remedial  mea¬ 
sures  include  repair  of  erosion  on  the  embankment,  removal  of 
all  trees  and  brush  from  the  embankment,  monitoring  of  two 
small  seepages,  repair  of  deteriorated  concrete  surfaces  and 
joints,  repair  of  a  concrete  wall,  repair  of  safety  railing, 
clearing  or  trimming  of  trees  and  other  potential  obstructions 
in  and  around  the  approach  and  downstream  channels,  and  train¬ 
ing  of  local  officials  in  dam  operation  to  decrease  response 
time  in  an  emergency. 

The  improvements  and  recommendation  outlined  above  should  be 
implemented  within  two  years  of  receipt  of  the  Phase  I  Inspec¬ 
tion  Report  by  the  owner.  In  light  of  the  dam's  FAIR  condition, 
periodic  technical  inspections  should  be  scheduled  every  two 
years . 


This  .Phase  I  Inspection  Report  on  TrickllnS  Falls  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams,  and  with  good  engineering  judgment  and  practice,  and  is  hereby 
submitted  for  approval. 


RICHARD  F.  DOHERTY,  MEMBER  Xj 


RICHARD  F.  DOHERTY,  MEMBER 
Water  Control  Branch 
Engineering  Division 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


Chief,  NED  Materials  Testing  Lab. 
Foundations  &  Materials  Branch 
Engineering  Division 


APPROVAL  P FCAMMENDEP : 


,,  ^ 

/)EB.  FRYAR  / 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  con¬ 
dition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of 
a  Phase  I  investigation;  however,  the  investigation  is  inten 
ded  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and  inspec 
tion  can  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  Test  Flood  is  based  on  the 
estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  Be¬ 
cause  of  the  magnitude  and  rarity  of  such  a  storm  event,  a 
finding  that  a  spillway  will  not  pass  the  Test  Flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  Test  Flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining  the 
need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
TRICKLING  FALLS  DAM 
SECTION  1 

PROJECT  INFORMATION 


General 

(a)  Authority 

Public  Law  92-367,  August  8,  1972,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  national  program  of  dam  inspection  through¬ 
out  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New 
England  Region.  Goldberg,  Zoino,  Dunnicliff  &  Associates, 
Inc.  (GZD)  has  been  retained  by  the  New  England  Division 
to  inspect  and  report  on  selected  dams  in  the  State  of 
New  Hampshire.  Authorization  and  notice  to  proceed  was 
issued  to  GZD  under  a  letter  of  August  22,  1978  from 
Colonel  Ralph  T.  Garver,  Corps  of  Engineers.  Contract 
No.  DACW  33-78-C-0303  has  been  assigned  by  the  Corps 
of  Engineers  for  this  work. 

(b)  Purpose 

(1)  Perform  technical  inspection  and  evaluation 
oJ  non-federal  dams  to  identify  conditions  which 
threaten  the  public  safety  and  thus  permit  cor¬ 
rection  in  a  timely  manner  by  non-federal  inter¬ 
ests  . 

(2)  Encourage  and  prepare  the  states  to  initiate 
quickly  effective  dam  safety  programs  for  non- 
federal  dams. 

(3)  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 

( c)  Scope 

The  program  provides  for  the  inspection  of  non- 
federal  dams  in  the  high  hazard  potential  category  based 
upon  location  of  the  dams  and  those  dams  in  the  signifi¬ 
cant  hazard  potential  category  believed  to  represent  an 
immediate  danger  based  on  condition  of  the  dam. 


r 


Description  of  Project 


Location 


The  Trickling  Falls  Dam  lies  on  the  Powwow  River 
near  the  intersection  of  Route  107A  and  the  road  connect¬ 
ing  Route  107A  with  Route  108.  This  junction  is  approxi¬ 
mately  2.8  miles  southeast  of  the  town  of  Kingston.  The 
portion  of  the  USGS  Haverhill  quadrangle  presented  on 
page  ix  shows  this  locus.  Figure  1  of  Appendix  B  shows 
a  site  plan  developed  from  the  map  and  the  visual  inspec¬ 
tion  . 

(b)  Description  of  Dam  and  Appurtenances 

This  dam  is  a  250  foot  long  earthfill  structure 
which  incorporates  a  34  foot  wide  concrete  ogee  spillway 
and  a  three  bay  sluiceway  equipped  with  stoplogs  (Pages 
B-3  through  B-5).  Two  of  the  sluiceway  bays  are  5  feet 
wide  while  the  third  is  5.5  feet  wide.  The  inverts  of 
the  two  leftmost  sluiceways  are  2  feet  below  the  spill¬ 
way  crest  while  the  invert  of  the  third  is  7.6  feet  below 
the  crest.  A  concrete  walkway  spans  over  the  sluiceways. 
The  maximum  height  of  the  embankments  and  the  concrete  por¬ 
tions  of  the  dam  is  approximately  12.0  feet.  A  brass 
plug  at  El.  114  (MSL)  on  the  upstream  face  of  the  sluice¬ 
way  structure  serves  as  a  reference  point  for  water  level 
readings . 


►  • 


Ancillary  portions  of  the  outlet  structure  consist 
of  two  endwalls,  the  left  one  having  a  90°  wingwall  up¬ 
stream  of  the  sluiceway  bays  and  a  90°  return  located  at 
the  downstream  end  of  the  structure.  Construction  draw¬ 
ings  dated  January  1940  indicate  that  a  cut-off  wall, 
located  approximately  8  feet  upstream  of  the  stoplog 
slots,  penetrates  approximately  1  foot  below  grade  8  feet 
into  the  left  embankment.  The  right  endwall,  which  is 
approximately  45  feet  long  and  which  is  normal  to  the 
spillway  axis,  also  contains  a  monolithically  cast  cut¬ 
off  wall  located  normal  to  the  endwall  and  in  line  with 
the  spillway  axis. 

(c)  Size  Classification 

The  dam's  maximum  impoundment  of  1700  acre-feet 
falls  within  the  1000  to  50,000  acre-feet  range  which 
defines  the  INTERMEDIATE  size  category  as  defined  in  the 
"Recommended  Guidelines." 
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Hazard  Potential  Classification 


With  the 
no  significant 
be  affected  by 
effect  on  this 
first  floor  is 
this  reason,  a 
is  assigned. 

(e)  Ownershij 


possible  exception  of  one  house,  there  is 
development  within  the  area  which  would 
a  failure  of  the  dam.  The  only  probable 
house  would  be  basement  flooding  since  the 
above  the  6.4  feet  flooding  depth.  For 
hazard  potential  classification  of  LOW 
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The  NHWRB  owns  this  dam.  Key  officials  are  Chair¬ 
man  George  McGee,  Chief  Engineer  Vernon  Knowlton, 

Assistant  Chief  Engineer  Donald  Rapoza  and  Staff  Engi¬ 
neers  Pattu  Kesavan  and  Gary  Kerr.  The  Board's  telephone 
number  is  (603)  271-3406  and  it  can  also  be  reached  through 
the  State  Capital  operator  at  (603)  271-1110.  The  Merri- 
Mack  Valley  Power  and  Building  Company  turned  the  dam 
over  to  the  state  in  1940. 

( f )  Operator 

The  NHWRB  has  permanent  dam  tenders  who  simultane¬ 
ously  cover  all  dams  owned  by  the  state.  The  operators 
can  be  reached  through  the  Board's  engineers,  who  direct 
all  dam  operations. 

(g)  Purpose  of  Dam 

The  primary  purpose  of  the  dam  is  to  maintain  the 
level  of  Powwow  Pond  for  recreational  use.  The  dam  also 
provides  some  flood  control  benefits. 

(h)  Design  and  Construction  History 

The  Merrimack  Valley  Power  and  Building  Company  had 
some  type  of  earthfill  dam  at  the  site  prior  to  1940 
(Pages  B-6  and  B-7).  With  the  advent  of  state  ownership 
in  1940,  the  dam  was  significantly  modified  by  the 
construction  of  a  concrete  spillway  and  sluiceway  designed 
by  Roland  S.  Burlingame  of  the  NHWRB  and  by  the  enlarge¬ 
ment  of  the  embankment  (Page  B-7).  Additional  modifica¬ 
tions,  also  designed  by  the  NHWRB,  occurred  in  1962  when 
the  original  spillway  was  converted  into  two  sluiceways 
with  stoplogs  and  a  new  concrete  ogee  spillway  was  added. 
These  alterations  resulted  in  the  dam's  present  configura¬ 
tion  . 


.  -  r .  i  .  — ....ij 
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( i )  Normal  Operational  Procedure 

A  NHWRB  dam  tender  visits  the  dam  at  least  weekly 
and  reports  water  levels  referenced  to  the  brass  plug 
back  to  the  Concord  office.  The  Board's  engineers,  in 
turn,  direct  any  operations  necessitated  by  the  operator' 
input.  In  late  summer  or  early  fall,  the  pond  is  drawn 
down  approximately  one  foot  in  anticipation  of  fall 
storms  and  spring  runoff. 

Pertinent  Data 

(a)  Drainage 

The  drainage  area  for  Powwow  Pond  contains  30.6 
square  miles  of  forested  terrain  varying  from  relatively 
flat  near  the  pond  itself  to  steeply  sloping  in  some 
portions  farther  west.  The  basin  contains  considerable 
permanent  development  dispersed  throughout  the  area. 

(b)  Discharge  at  Damsite 

( 1 )  Outlet  Works 


The  dam's  outlet  works  consist  of  the  three 
bay  sluiceway  on  the  left  side.  Two  of  the  bays 
are  5  feet  wide  while  the  third  is  5.5  feet  wide. 
The  two  leftmost  bays  have  inverts  at  El.  111.8, 
while  the  right  bay  has  its  invert  at  El.  106.2. 
The  sluiceways  are  intended  to  hold  stoplogs  up 
to  the  permanent  crest  elevation  at  El.  113.7. 

(2)  Maximum  Known  Flood  at  Dam  Site 


The  maximum  water  level  at  the  dam  since  the 
1962  reconstruction  occurred  in  1973  when  water 
flowed  approximately  2.2  feet  deep  over  the  spill¬ 
way  according  to  NHWRB  records. 

(3)  Spillway  capacity  at  maximum  pool  elevation: 
975  cfs  at  El.  118.2 

(4)  Gate  capacity  at  normal  pool  elevation: 

450  cfs  at  El.  113.7 


(5)  Gate  capacity  at  maximum  pool  elevation: 
1280  cfs  at  El.  118.2 


(6)  Total  discharge  capacity  at  maximum  pool 
elevation:  2255  cfs  at  El.  118.2 

Elevation  (feet  above  MSL) 

(1)  Top  of  dam:  118.2 

(2)  Maximum  pool:  118.2 

(3)  Recreational  pool:  113.7 

(4)  Spillway  crest:  113.7 

(5)  Streambed  at  centerline  of  dam:  106.2 

(6)  Maximum  tailwater:  Unknown 

Reservoir 

(1)  Length  of  recreational  pool:  1.1  miles 

(2)  Length  of  maximum  pool:  Unknown 
Storage  (acre-feet) 

(1)  Recreational  pool:  400 

(2)  Top  of  Dam:  1700 
Reservoir  Surface  (acres) 

(1)  Top  dam:  Unknown 

(2)  Recreational  pool:  288 

Dam 

(1)  Type:  Earthfill 

(2)  Length:  250  feet  + 

(3)  Height:  12  feet  (structural  and  hydraulic) 

(4)  Top  width:  15  feet  + 

(5)  Side  slopes:  2:1 

(6)  Zoning,  impervious  core  and  grout 
curtain:  Unknown 


(7)  Cutoff:  Plans  indicate  1  foot  thick  concrete 
walls  carried  to  impervious  material 
at  back  of  spillway  and  at  toe  of 
downstream  apron  and  concrete  core 
walls  extending  from  endwalls  approxi¬ 
mately  8  feet  into  embankments  and 
within  1  foot  of  top  of  dam 

(f )  Spillway 

(1)  Type:  Concrete  gravity 

(2)  Length  of  weir:  34  feet 

(3)  Crest  elevation:  113.7  feet 

(4)  Gates:  None 

(5)  U/S  channel:  Broad,  deep  approach  from  pond 

(6)  D/S  channel:  Wide  with  rock  bottom  and 

overhanging  vegetation 


(g)  Regulating  Outlets 

The  size  and  inverts  of  the  three  bay  sluiceway 
are  given  in  subparagraph  1.3(b)  (1).  Stoplogs  are 
manually  installed  and  removed. 


SECTION  2  -  ENGINEERING  DATA 


2 . 1  Engineering  Records 

The  design  of  this  dam  is  quite  simple  and  incorporates 
no  unusual  features.  No  original  design  drawings  or  calcula¬ 
tions  are  available.  Significantly  lacking  are  data  concerning 
foundation  conditions  and  embankment  construction. 

2.2  Construction  Records 


Plans  for  the  dam  reconstructions  in  1940  and  1962  are 
included  in  Appendix  B.  These  drawings  are,  in  general,  quite 
detailed  and  contain  only  minor  deviations  from  the  as-built 
configuration . 

2 . 3  Operation  Records 

The  NHWRB  operates  the  dam  in  a  manner  consistent  with 
its  intended  purpose  and  engineering  features. 

2.4  Evaluation  of  Data 


(a)  Availability 

The  absence  of  design  drawings  and  calculations  and 
of  foundation  and  embankment  data  are  significant  short¬ 
comings,  but  are  somewhat  mitigated  by  the  availability 
of  the  construction  plans.  An  overall  marginal  assess¬ 
ment  for  availability  is,  therefore,  warranted. 

(b)  Adequacy 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy  of 
the  dam  cannot  be  assessed  from  the  standpoint  of  review¬ 
ing  design  and  construction  data.  This  assessment  is  thus 
based  primarily  on  the  visual  inspection,  past  performance 
and  sound  engineering  judgement. 

(c)  Validity 

Since  the  observations  of  the  inspection  team 
generally  confirm  the  information  contained  in  the  con¬ 
struction  drawings,  a  satisfactory  evaluation  for  validity 
is  warranted. 


SECTION  3  -  VISUAL  OBSERVATIONS 


3 . 1  Findings 

(a)  General 


The  Trickling  Falls  Dam  is  in  FAIR  condition  at  the 
present  time.  Considerable  routine  maintenance  is 
required  to  correct  minor  deficiencies  on  all  parts  of 
the  structure. 

(b)  Dam 

(1)  Embankments  (Photo  1) 

The  dam's  embankment  is  divided  into  two 
sections,  each  approximately  100  feet  long,  by  the 
spillway  and  the  three  bay  sluiceway.  Both  sections 
have  a  maximum  height  of  approximately  12  feet. 

Pages  B-6  and  B-7  contain  the  only  information 
available  concerning  the  internal  construction  of 
the  embankments.  As  the  plans  indicate,  the  present 
embankment  was  constructed  by  placing  granular 
fill  over  an  existing  earthfill  structure.  Addi¬ 
tionally,  the  plans  show  concrete  core  walls  extend¬ 
ing  from  the  endwalls  8  feet  into  the  embankments. 

Inspection  of  the  embankments  revealed  no 
evidence  of  horizontal  or  vertical  movement.  Some 
minor  erosion  is  evident  at  the  junction  of  the 
right  endwall  with  the  embankment,  as  riprap  has 
been  placed  on  the  upstream  face  and  as  the  embank¬ 
ment  is  approximately  8  inches  lower  than  the  end- 
wall  at  this  location.  The  slopes  are  covered  with 
thick,  low  brush  and  many  trees  which  hinder  a 
thorough  inspection  of  the  embankment.  There  is 
no  evidence  of  any  sloughing  or  cracking  of  the 
fill.  No  deficiencies  were  noted  at  the  abutments, 
where  the  embankments  tie  into  naturally  higher 
ground.  Neither  the  plans  nor  the  inspection  reveal 
evidence  of  any  drainage  features  for  the  embank¬ 
ment  . 


Two  seepage  areas  were  noted  during  the 
inspection.  At  the  junction  of  the  left  endwall 
and  its  downstream  90°  return  wall,  seepage  on  the 
order  of  2  gpm  was  observed  through  a  void  in  the 
concrete.  Approximately  20  feet  to  the  left  of 
this  point,  a  second  small  seepage  of  approximately 
0.1  gpm  was  detected  at  the  toe  of  the  embankment. 
The  water  was  clear  with  no  evidence  of  soil 
particle  movement. 
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(2  )  Spillway 


The  surface  of  the  spillway  exhibits  minor 
surface  erosion  which  is  not  detrimental  to  the 
structure.  A  vertical  construction  joint  located 
at  approximately  mid-length  of  this  structure  and 
a  horizontal  construction  joint  located  over  the 
full  length  of  the  structure  approximately  6  feet 
below  the  crest  are  slightly  open.  These  openings 
are,  however,  not  detrimental  to  the  safety  of 
the  structure. 

(3)  Buttress 


The  buttress  which  separates  the  spillway 
from  the  sluiceways  has  been  subjected  to  erosion, 
spalling,  random  cracking  and  ef flourescence  and 
has  an  open  horizontal  joint.  A  minor  spall  with 
associated  ef flourescence  is  located  at  a  vertical 
construction  joint  3  feet  upstream  of  the  spillway 
crest  on  the  right  side  of  the  buttress.  The 
balance  of  this  face  of  the  buttress  exhibits  no 
signs  of  cracks  or  ef flourescence .  The  left  side 
of  the  buttress  exhibits  considerable  random 
cracking  both  upstream  and  downstream  of  the  adja¬ 
cent  sluiceway.  A  vertical  joint  approximately 
5  feet  downstream  of  the  sluiceway  has  been 
repaired  with  epoxy  mortar.  The  upstream  end  of 
this  buttress  is  eroded  to  an  elevation  approxi¬ 
mately  5  inches  below  the  spillway  crest.  This 
erosion  is  approximately  6  inches  high  and  2  inches 
deep  and  extends  around  the  end  of  the  wall.  Sur¬ 
face  erosion  is  evident  downstream  of  the  sluiceways 
up  to  4  feet  above  the  concrete  sill.  The  erosion, 
spalling,  cracking  and  ef flourescence  may  be  attri¬ 
buted  to  alternate  freeze  and  thaw  cycles  combined 
with  moisture  penetration  into  the  concrete 
surfaces . 

(4)  Sluiceway  Piers  (Photo  2) 

The  downstream  end  of  the  base  of  the  right 
pier  is  eroded  and  spalled  and  its  sidewalls  suffer 
from  minor  surface  erosion,  random  cracking  and 
ef flourescence .  The  surface  erosion  is  evident 
up  to  4  feet  above  the  sill.  The  upstream  nose 
of  this  pier  is  eroded  from  the  spillway  crest  to  a 
point  12  inches  lower. 
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The  surface  erosion  may  be  attributed  to  cavita¬ 
tion  and  the  random  cracking  and  ef f lourescence 
to  alternate  freeze  and  thaw  cycles  combined  with 
moisture  penetration  into  the  concrete  surfaces. 

The  left  pier  displays  minor  surface  erosion 
on  its  sidewalls  and  a  crack  at  its  connection 
with  the  concrete  service  walkway.  Surface  ero¬ 
sion  of  its  upstream  nose  is  similar  to  the  right 
pier.  The  surface  erosion  may  be  attributed  to 
cavitation  and  the  crack  to  shrinkage  forces. 

The  concrete  sill  below  the  sluiceway  outlets 
exhibits  minor  surface  erosion. 

( 5 )  Right  Endwall 

Inspection  of  the  right  endwall  revealed  a 
vertical  crack  upstream  of  the  spillway  which  has 
been  pointed  with  epoxy  mortar.  Minor  hairline 
cracks  with  traces  of  eff lourescence  are  evident 
downstream  of  the  spillway. 

(6)  Left  Endwall  (Photo  3) 

The  inspection  of  this  endwall  was  divided 
into  two  phases  which  consisted  of  conditions 
upstream  and  downstream  of  the  sluiceway  stoplogs. 

The  portion  of  this  endwall  upstream  of  the 
stoplogs  exhibits  random  cracking  with  minor  eff lour 
escence.  Patching  repairs  with  epoxy  mortar  have 
been  carried  out  immediately  upstream  of  the  stop- 
log  guides.  The  repairs  are  in  good  condition. 

The  90°  return  of  the  endwall  upstream  of  the 
sluiceways  is  in  good  condition.  It  was  noted  that 
a  horizontal  and  a  vertical  construction  joint  are 
well  sealed.  There  is  no  evidence  of  cracks,  spalls 
or  eff lourescence . 


The  portion  of  this  endwall  downstream  of  the 
stoplogs  was  refaced  with  a  mortar-stucco  finish. 
The  original  wall  finish  is  not  visible.  However, 
the  surface  finish  of  this  wall  exhibits  random 
cracking  over  75%  of  its  face. 


In  addition  to  the  foregoing,  a  horizontal 
(longitudinal)  crack,  located  approximately  4 
feet  above  the  sluiceway  outlet  sill,  exists 
over  the  entire  length  of  this  wall.  Spalls  and 
diagonal  and  random  surface  cracks  with  a  high 
degree  of  ef f lourescence  are  prevalent  over  the 
last  10  feet  of  the  endwall.  A  void  is  located  in 
the  plane  of  the  longitudinal  crack  and  is  approxi¬ 
mately  6  inches  long,  4  inches  high  and  6  inches 
deep.  It  is  apparent  that  the  horizontal  crack 
is  the  location  of  a  "stuccoed  over"  construction 
joint.  Seepage  through  the  endwall  has  caused 
erosion,  spalling,  cracking  and  the  high  concentra¬ 
tion  of  eff lourescence . 

The  90°  return  of  the  endwall  downstream  of 
the  stoplogs  has  sheared  and  translated  away  from 
endwall  by  approximately  1.5  inches.  Inspection  of 
the  opening  revealed  that  this  return  wall  is  not 
structurally  tied  to  the  endwall  and  that  the  wall 
is  12  inches  thick  without  any  back  batter.  The 
base  of  this  wall  and  the  end  of  the  abutment  are 
eroded,  with  seepage  flowing  out  of  the  void.  The 
erosion  covers  a  surface  area  of  approximately  12 
inches  by  18  inches  and  is  12  inches  deep  at  its 
greatest  penetration.  The  seepage  was  in  the 
range  of  2  gpm.  The  displacement  of  this  wall  may 
be  attributed  to  active  earth  pressures,  and  to 
frost  action  to  a  lesser  extent. 

( c )  Appurtenant  Structures 

(1)  Concrete  Walkway 

The  concrete  walkway  is  in  good  condition. 

( 2 )  Safety  Railing 

Two  top  horizontal  rails  approximately  15 
feet  in  overall  length  are  missing  above  the  sluice¬ 
way  openings.  The  balance  of  the  rails  are  in 
good  condition. 

(d)  Reservoir 

An  examination  of  the  reservoir  shoreline  revealed 
no  evidence  of  movement  or  other  instability.  No  signi¬ 
ficant  sedimentation  exists  behind  the  spillway.  Obser¬ 
vation  of  the  surrounding  area  showed  no  evidence  of  work 
in  progress  or  recently  completed  which  might  increase 
the  flow  of  sediment  into  the  pond. 


•  • 


•  • 


•  • 
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Additionally,  there  were  no  changes  to  the  surrounding 
watershed  which  might  adversely  affect  the  runoff  char¬ 
acteristics  of  the  basin.  There  is  considerable  perma¬ 
nent  development  along  the  south  shore  of  the  pond. 

(e)  Downstream  Channel  (Photo  4) 

There  are  no  downstream  conditions  which  adversely 
affect  the  operation  of  the  dam  or  which  pose  a  hazard 
to  the  safety  of  the  structure.  While  the  road  bridge 
just  downstream  of  the  dam  does  create  a  hydraulic 
constriction,  its  existence  has  no  detrimental  effect 
on  the  structure,  especially  in  light  of  the  dam's  limited 
operational  capacity.  Some  maintenance  of  the  down¬ 
stream  channel  is  necessary,  as  it  contains  considerable 
debris  and  overhanging  trees  which  could  become  obstruc¬ 
tions  to  flow  during  a  flood.  While  the  two  downstream 
rubble  training  walls  are  in  generally  poor  condition, 
they  pose  no  significant  problems  for  operation  of  the 
dam. 

3 . 2  Evaluation 

As  mentioned  previously,  the  Trickling  Falls  Dam  is  in 
FAIR  condition.  Because  most  of  the  dam's  major  components 
are  readily  accessible  for  examination,  the  visual  inspection 
provided  a  satisfactory  basis  for  assigning  a  condition  rating. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


As  mentioned  previously,  a  dam  tender  from  the  NHWRB 
visits  the  dam  at  least  weekly  and  reports  water  levels  back 
to  the  Board's  offices.  The  Board's  engineers,  in  turn, 
direct  any  operations  deemed  necessary.  The  pond  is  drawn 
down  approximately  one  foot  in  late  summer  or  early  fall  in 
anticipation  of  fall  storms  and  spring  runoff. 

4.2  Maintenance  of  Dam 


The  dam  tender  also  inspects  the  condition  of  the  dam 
during  his  visits  and  periodically  files  a  written  report 
with  the  Board.  The  engineers  then  initiate  whatever  actions 
are  deemed  necessary  to  effect  repairs.  Additionally,  a  staff 
engineer  inspects  the  dam  at  least  annually. 

4 . 3  Maintenance  of  Operating  Facilities 

The  procedures  outlined  in  subparagraph  4.2  apply  to 
sluiceways  and  stoplogs  also. 

4 . 4  Description  of  Any  Warning  System  in  Effect 
No  formal  warning  system  exists  for  this  dam. 

4.5  Evaluation 


While  the  dam  is  in  overall  fair  condition,  the  large 
number  of  minor  deficiencies  indicate  that  increased  attention 
to  routine  maintenance  is  warranted.  Due  to  the  absence  of 
any  real  downstream  hazard,  the  lack  of  a  formal  warning 
system  is  not  a  significant  problem  at  this  time. 


SECTION  5  -  HYDROLOGIC/HYDRAULIC 


Evaluation  of  Features 


(a)  Available  Data 

The  primary  data  source  for  Trickling  Falls  Dam 
is  the  records  of  the  NHWRB.  These  files  contain 
construction  plans  showing  the  sizes  of  the  original 
dam  and  the  subsequent  major  alterations  in  1940  and 
1962.  Additionally,  several  pages  of  hydraulic  and  hydro 
logic  calculations  for  both  structures  are  also  available 
These  data  are  supplemented  by  two  1941  reports  by  the 
New  Hampshire  Water  Control  Commission  entitled  "Data 
on  Reservoirs  and  Ponds  in  New  Hampshire"  and  "Data  on 
Dams  in  New  Hampshire." 

(b)  Experience  Data 

According  to  the  records  of  the  NHWRB,  the  highest 
water  level  recorded  at  Trickling  Falls  Dam  since  its 
reconstruction  in  1962  is  approximately  2  feet  above 
the  brass  pin  during  a  storm  in  1973.  This  level 
equates  to  a  water  surface  elevation  of  approximately 
116.0  feet  MSL  which  probably  produced  a  discharge  over 
the  dam  on  the  order  of  500  cfs. 

Visual  Observations 


Trickling  Falls  Dam  is  an  earthfill  structure  with 
a  concrete  gravity  spillway  and  outlet  works.  The  dam 
has  an  overall  crest  length  of  about  250  feet.  The  top 
width  of  the  dam  is  variable  with  a  minimum  width  of 
about  15  feet. 


The  dam  contains  a  34  foot  long  concrete  ogee 
spillway  and  a  three  bay  sluiceway  with  stoplogs  having 
a  total  effective  width  of  15.5  feet.  Two  of  the  bays 
are  5.0  feet  in  width  while  the  third  is  5.5  feet  wide. 
The  spillway  crest  height  is  about  7.5  feet  above  the 
streambed  and  4.5  feet  lower  than  the  top  of  the  dam. 
Pond  levels  may  be  controlled  to  some  extent  by  varying 
the  height  of  the  stoplogs.  Two  of  the  sluiceway  bays 
have  permanent  concrete  bases  two  feet  lower  (El.  111.7) 
than  the  spillway  crest.  The  third  bay  may  be  opened 
all  the  way  to  the  base  slab  of  the  structure  at  an 
elevation  of  about  106.2  feet.  At  the  time  of  the 
inspection,  all  stoplogs  were  set  at  the  same  height 
as  the  spillway  and  the  pond  level  was  approximately 
0.5  feet  below  the  spillway  crest.  With  the  exception 
of  a  small  amount  of  leakage  between  the  stoplogs,  there 
was  no  discharge  through  the  dam. 


Just  downstream  of  the  dam  is  a  constriction 
created  by  a  road  bridge.  The  highway  embankment  is  at 
a  slightly  higher  (about  0.5  feet)  elevation  than  the  dam 
spillway  and  the  bridge  has  a  17.0  foot  wide  clear  span. 
Beyond  this  bridge  the  stream  resumes  a  normal  channel 
and  is  unobstructed,  with  little  development  in  the 
immediate  vicinity. 

( d)  Overtopping  Potential 

The  hydrologic  conditions  of  interest  in  this 
Phase  I  investigation  are  those  required  to  assess  the 
dam's  overtopping  potential  and  its  ability  to  safely 
allow  a  large  flood  flow  to  pass.  This  analysis 
requires  using  the  storage  and  discharge  characteristics 
of  the  structure  to  evaluate  the  impact  of  an  appropri¬ 
ately  sized  Test  Flood.  The  available  discharge  capacity 
calculations  included  in  the  NHWRB  records  were  not  used 
since  they  predate  the  current  configuration  of  the  dam. 

Guidelines  for  determining  a  recommended  Test 
Flood  based  on  the  size  and  hazard  potential  classifica¬ 
tion  of  a  dam  are  specified  in  the  "Recommended  Guide¬ 
lines"  of  the  Corps  of  Engineers  (COE).  As  specified 
in  these  guidelines,  the  appropriate  Test  Flood  for  a 
dam  classified  as  INTERMEDIATE  in  size  and  LOW  in 
hazard  potential  is  between  the  100  year  flood  and  one 
half  the  Probable  Maximum  Flood  (PMF). 

The  magnitude  of  the  100  year  peak  inflow  to 
Powwow  Pond  is  estimated  using  a  regression  relationship 
provided  by  the  USGS  in  Water  Resources  Investigations 
78-47,  "Progress  Report  on  Hydrologic  Investigations  of 
Small  Drainage  Areas  in  New  Hampshire."  This  equation, 
which  uses  the  drainage  area,  main  channel  slope  and 
the  24-hour,  2-year  frequency  precipitation  to  estimate 
peak  inflow,  yields  a  100-year  inflow  of  about  4500  cfs 
for  the  drainage  basin. 

The  chart  of  "Maximum  Probable  Peak  Flow  Rates" 
obtained  from  the  COE,  New  England  Division,  is  used 
to  define  the  applicable  PMF.  For  the  30.6  square  mile 
drainage  area  above  Trickling  Falls  Dam,  which  has  a 
topography  between  "flat"  and  "rolling",  the  chart 
gives  a  PMF  flow  of  900  cfs  per  square  mile.  This 
runoff  results  in  a  total  PMF  of  27,500  cfs,  or  a  one- 
half  PMF  flow  of  13,750  cfs. 
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The  "Recommended  Guidelines"  suggest  that  if  a 
range  of  values  is  indicated  for  the  Test  Flood,  the 
magnitude  most  closely  related  to  the  involved  risk 
should  be  selected.  Since  the  risk  for  Trickling  Falls 
Dam  is  midway  within  the  LOW  hazard  category,  a  Test 
Flood  of  7500  cfs  is  used  as  inflow  to  Powwow  Pond. 

The  attenuation  of  the  peak  due  to  storage  is 
estimated  using  the  procedure  suggested  by  the  COE 
New  England  Division  for  "Estimating  the  Effect  of 
Surcharge  Storage  on  Maximum  Probable  Discharges.” 

The  Storage-Stage  Curve  used  for  these  calculations  is 
developed  assuming  that  the  surcharge  storage  available 
in  a  pond  is  equal  to  the  surface  area  of  the  pond 
times  the  depth  of  surcharge.  No  spreading  or  increase 
in  surface  area  with  increasing  depth  is  considered. 

The  use  of  the  recommended  procedure  shows  that,  in 
this  case,  pond  storage  does  have  a  significant  damping 
effect  on  the  magnitude  of  the  peak  flow  since  a  16 
percent  reduction  in  peak  flow  to  6300  cfs  as  the 
corrected  Test  Flood  flow  results. 

The  Stage-Discharge  curve  is  developed  by  defining 
discharge  as  the  sum  of  flow  over  the  spillway  and 
stoplogs,  the  flow  over  the  dam  crest  and  the  flow  over 
the  slopes  at  the  end  of  the  dam.  These  calculations 
assume  a  stoplog  height  in  all  three  sluiceways  up  to 
the  level  of  the  main  spillway  (El.  113.7)  and  that 
there  would  be  insufficient  opportunity  to  remove  the 
stoplogs  in  an  emergency.  Paragraph  1.3  presents  dis¬ 
charge  capacities  assuming  that  stoplogs  could  be 
removed.  Application  of  the  corrected  peak  Test  Flood 
discharge  of  6300  cfs  to  the  derived  Stage-Discharge 
relationship  results  in  a  maximum  stage  at  the  dam  of 
7.3  feet  above  the  spillways  (El.  121.0),  which  is 
2.8  feet  above  the  crest  of  the  dam. 

5 . 2  Hydrologic/Hydraulic  Evaluation 

The  results  of  the  hydrologic  and  hydraulic  calculations 
indicate  that  the  outlet  capacity  of  Trickling  Falls  Dam  is 
insufficient  to  pass  the  appropriate  Test  Flood  without  signi¬ 
ficant  overtopping.  This  conclusion  is  based  on  a  likely, 
but  relatively  low  outlet  capacity  condition  with  the  stop- 
logs  in  place. 
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Even  if  all  stoplogs  could  be  removed  in  the  event  of  a 
severe  storm,  which  might  be  difficult  under  the  present  oper¬ 
ating  policy,  the  Test  Flood  would  still  result  in  the  dam 
being  overtopped  by  more  than  2  feet.  The  maximum  capacity 
of  this  outlet  without  overtopping  the  crest  of  the  dam  is 
about  1500  cfs  with  the  stoplogs  at  the  normal  pond  level  and 
about  2200  cfs  with  all  stoplogs  removed. 

5 . 3  Downstream  Dam  Failure  Hazard  Estimates 

The  flood  hazards  in  downstream  areas  resulting  from  a 
failure  of  Trickling  Falls  Dam  are  estimated  using  the  pro¬ 
cedure  suggested  in  the  COE  New  England  Division's  "Rule  of 
Thumb  Guidelines  for  Estimating  Downstream  Dam  Failure  Hydro¬ 
graphs."  This  procedure  accounts  for  the  attenuation  of  dam 
failure  hydrographs  in  computing  flows  and  flooding  depths 
for  downstream  reaches. 

For  these  calculations,  it  is  assumed  that  the  dam 
fails  with  the  pond  stage  just  overtopping  the  dam  crest  at 
El.  118.2.  This  level  corresponds  to  a  height  of  12.0  feet 
above  the  stream  bed.  For  an  assumed  breach  width  of  60 
feet,  the  resultant  peak  discharge  due  to  dam  failure  is  4300 
cfs . 

Downstream  of  the  dam  there  are  essentially  three  reaches 
pertinent  to  these  calculations.  The  first  reach  is  200  feet 
in  length  and  includes  the  region  between  the  dam  and  the 
road  bridge.  The  second  reach  extends  from  the  bridge  to  a 
point  about  500  feet  downstream  where  the  stream  widens  con¬ 
siderably.  The  third  reach  is  a  large  flat  swampy  area  with 
an  estimated  floodplain  width  of  1000  feet. 

The  attenuation  of  the  dam  failure  hydrograph  through 
Reach  1  is  determined  largely  by  the  constricted  channel 
opening  through  the  road  bridge.  This  embankment  is  a  signi¬ 
ficant  one  that  would  be  overtopped  by  the  flows  released, 
but  because  of  its  paved  surface  would  probably  not  fail  as 
a  result  of  overtopping.  Since  the  distance  between  the 
structures  is  so  small  ,  the  pond  stage  may  be  applied  at  the 
bridge  to  determine  the  flood  flow  passing  on  to  Reach  2  as 
the  sum  of  the  flows  through  the  bridge  opening  and  the  flow 
over  the  roadway  embankment.  This  calculation  indicates  that 
the  peak  dam  failure  flow  would  be  reduced  from  4,300  cfs  to 
2,030  cfs  in  passing  through  this  constriction. 
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Downstream  of  the  bridge  in  Reach  2,  a  flow  depth  of 
about  6.4  feet  would  develop  with  very  little  additional  atten 
uation  of  the  flow.  One  home  located  just  below  the  bridge, 
appears  to  be  the  only  structure  that  might  be  endangered. 

This  structure,  however,  is  located  above  the  6.4  feet  of 
flooding  depth  computed  for  this  reach. 

In  Reach  3  the  large  volume  of  storage  available  in  the 
swamp  area  would  further  attenuate  the  flow  and  produce  a 
flood  depth  of  less  than  5  feet.  No  structures  that  would 
be  affected  by  this  depth  of  flow  are  located  in  this  area. 


SECTION  6  -  STRUCTURAL  STABILITY 


Evaluation  of  Structural  Stabilit 


Visual  Observation 


The  extensive  field  investigations  of  the  dam 
revealed  no  significant  displacements  and/or  distress 
which  warrant  the  preparation  of  structural  stability 
calculations  based  upon  assumed  sectional  properties 
and  engineering  factors. 

Design  and  Construction  Data 


No  design  stability  calculations  are  available. 

The  construction  plans  contained  in  Appendix  B,  however, 
are  quite  detailed  and  would  be  of  significant  value 
were  a  stability  analysis  deemed  necessary. 

( c)  Operating  Records 

The  dam's  operating  records  reveal  no  evidence  of 
instability  under  past  flow  conditions. 

Post  Construction  Changes 


The  alterations  accomplished  in  1940  and  1962 
significantly  improved  the  dam's  stability  by  greatly 
increasing  discharge  capacity  and  by  providing  addi¬ 
tional  mass  to  resist  sliding  and  overturning  forces. 

(e)  Seismic  Stability 


This  dam  is  located  in  Seismic  Zone  No.  2  and, 
in  accordance  with  recommended  Phase  I  guidelines,  do 
not  warrant  seismic  analyses. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATI ONS 


AND  REMEDIAL  MEASURES 

7. 1  Dam  Assessment 

(a)  Condition 

The  Trickling  Falls  Dam  is  in  FAIR  condition  at 
the  present  time. 

(b)  Adequacy  of  Information 

The  lack  of  in-depth  engineering  data  does  not 
permit  a  definitive  review.  Therefore,  the  adequacy 
of  the  dam  cannot  be  assessed  from  the  standpoint  of 
reviewing  design  and  construction  data.  This  assess¬ 
ment  is  thus  based  primarily  on  the  visual  inspection, 
past  performance  and  sound  engineering  judgement. 

( c )  Urgency 

The  improvements  described  herein  should  be 
implemented  by  the  owner  within  two  years  of  receipt  of 
the  Phase  I  Inspection  Report. 

(d)  Need  for  Additional  Investigation 

No  additional  investigations  are  deemed  necessary 
at  this  time. 

7. 2  Recommendations 

As  discussed  in  Section  5,  the  discharge  capacity  of 
the  dam  is  insufficient  to  pass  the  Test  Flood  selected 
without  significant  overtopping  of  the  dam.  It  is  therefore 
recommended  that  further  hydrologic  studies  of  the  spillway 
adequacy  be  made. 


7 . 3  Remedial  Measures 

The  Trickling  Falls  Dam  requires  the  following  operating 
and  maintenance  improvements: 

(1)  Repair  the  erosion  at  the  junction  of  the  right 
endwall  and  the  right  embankment  and  provide  suitable 
riprap  protection  to  preclude  similar  problems  in  the 
future . 


(2)  Clear  both  embankments  of  all  brush  and  trees 
and  institute  a  regular  program  of  slope  maintenance. 

(3)  Closely  monitor  the  two  seepage  areas,  pay¬ 
ing  particular  attention  to  changes  in  quantity  and 
turbidity.  If  necessary,  institute  remedial  measures 
to  preclude  damage  from  the  seepages. 

(4)  Repair  all  deteriorated  concrete  surfaces  and 
joints . 

(5)  Stabilize  and  repair  the  90°  return  wall  at  the 
downstream  end  of  the  left  endwall. 

(6)  Repair  the  safety  railing  over  the  three  bay 
sluiceway . 

(7)  Trim  or  remove  all  trees  and  vegetation  along 
the  approach  channel  and  the  downstream  channel  which 
might  become  obstructions  to  flow  in  the  event  of  a 
serious  storm.  Institute  a  regular  program  of  removing 
debris  from  in  and  around  the  channel  areas. 

(8)  Monitor  the  condition  of  the  downstream  training 
walls  to  preclude  their  becoming  obstructions  to  flow. 
Repair  or  remove  the  walls  if  necessary. 

(9)  Train  local  municipal  officials  in  the  proper 
operation  of  the  dam  and  provide  them  with  the  necessary 
operating  tools.  Such  a  program  could  decrease  response 
time  in  pulling  stoplogs  in  the  event  of  an  emergency. 

(10)  Institute  a  formal  warning  system  during  periods 
of  flooding. 

(11)  Perform  a  technical  inspection  of  the  dam  every 
two  years . 

7.4  Alternatives 


There  are  no  meaningful  alternatives  to  the  accomplish¬ 
ment  of  the  above  listed  actions. 
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INSPECTION  TEAM  ORGANIZATION 


Date:  September  21, 

1978 

NH  00440 

TRICKLING  FALLS  DAM 

East  Kingston,  New  Hampshire 

Powwow  River 

NHWRB  72.01 

Weather:  Sunny  and 

warm 

INSPECTION  TEAM 

Robert  Minutoli 

Goldberg,  Zoino,  Dunnicliff 
&  Associates,  Inc.  (GZD) 

Team  Captain 

William  Zoino 

GZD 

Soils 

Nicholas  Campagna 

GZD 

Soils 

Andrew  Christo 

Andrew  Christo  Engineers 
(ACE) 

Structural 

Paul  Razgha 

ACE 

Structural 

Richard  Laramie 

Resource  Analysis,  Inc. 

Hydrology 

Mr.  Put tu  Kesavan  of  the  NHWRB  accompanied  the  inspection  team. 


Trickling  Falls  Dam 
East  Kingston,  NH 


September  21,  1978 
NH  00440 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

EMBANKMENT 

Vertical  alignment  and 
movement 

Horizontal  alignment  and 
movement 


No  deficiencies  noted 


No  deficiencies  noted;  top 
width  15'  + 


Condition  at  abutments 


Trespassing  on  slopes 

Sloughing  or  erosion  of 
slopes  or  abutments 


Rock  slope  protection 


No  deficiencies  noted;  rubble 
wall  D/S  of  left  abutment 

No  evidence 


Some  erosion  on  upstream  side 
at  junction  with  right  endwal 
embankment  8"  lower  than  wall 
some  riprap  has  been  placed 

Small  amount  on  upstream  side 
at  junction  with  right  end- 
wall 


Unusual  movement  or 
cracking  at  or  near  toe 


None  noted 


Unusual  downstream 
seepage 


Piping  or  boils 


Small  seepage  ( =?  0.1  gpm)  at 
D/S  toe  of  left  embankment 
approximately  20  feet  from 
left  endwal 1;  small  seepage 
(&2  gpm)  under  intersection 
of  left  endwall  and  D/S  90° 
return  wal 1 ;  area  near  base 
of  rubble  wall  D/S  of  left 
abutment  is  damp,  but  no 
identifiable  seepage  points 
were  noted 

None  noted 


Trickling  Falls  Dam 
East  Kingston,  NH 


September  21,  1978 
NH  00440 


CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

1 

CONDITION  &  REMARKS 

Foundation  drainage 
features 


Maintenance  of  slopes 

OUTLET  WORKS 
a.  Approach  Channel 

Bottom  conditions 

Rock  slides  or  falls 
Log  boom 

Control  of  debris 


Trees  overhanging 
channel 


b.  Spillway 

Condition  of  concrete 
General  condition 
Erosion  or  cavitation 


T,o,C 


Plans  indicate  coarse  grained 
gravel  drain  under  D/S  end  of 
spi 1 lway 

Some  trees  and  considerable 
heavy  brush  cover  most  of 
slopes  and  make  inspection 
difficult 


Broad  approach  from  pond; 
shoreline  along  approach  is 
flat;  slides  unlikely 

Not  visible;  bottom  covered 
with  leaves 

No  rock  in  vicinity 

None,  but  steel  cable  can  be 
installed  across  spillway 

Small  amount  of  debris  sub¬ 
merged  behind  dam 


Many  trees  along  shoreline 
immediately  U/S  of  dam 


Good 

Minor  surface  erosion  on  spill¬ 
way  and  on  left  buttress  be¬ 
tween  spillway  and  sluiceways 


Spa  1 1 i ng 


Minor  spalling  on  left  buttress 
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East  Kingston,  NH  NH  00440 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED  BY 

*"7  v 

Cracking  * 

Condition  of  joints 

Rusting  or  staining 

Visible  reinforcing 

Seepage  or  efflour- 
escence 

c.  Three  Bay  Sluiceway 
Condition  of  concrete 
General  condition 
Erosion  or  cavitation 

Spal ling 
Cracking 

Condition  of  joints 

Rusting  or  staining 


CONDITION  &  REMARKS 


Some  random  cracking  on  left 
buttress 

Minor  opening  of  one  full 
length  and  one  full  height 
construction  joint  on  spill¬ 
way;  open  horizontal  joint  on 
left  buttress. 

None  noted 

None  noted 


Minor  ef f lourescence  on  right 
buttress 


Good 

Severe  erosion  near  bottom  of 
right  intermediate  pier;  minor 
erosion  over  remainder  of 
right  intermediate  and  over 
left  intermediate  pier 

Some  spalling  near  bottom  of 
right  intermediate  pier 

Random  cracking  over  both 
intermediate  piers 

Considerable  erosion  of  con¬ 
struction  joint  between  right 
intermediate  pier  and  base 
slab 

None  noted 


Visible  reinforcing 


i 


None  noted 


Trickling  Falls  Dam 
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September  21 ,  1978 

East  Kingston,  NH 

NH  00110 

CHECK  LISTS  FOR  VISUAL  INSPECTION 

AREA  EVALUATED 

BY 

CONDITION  &  REMARKS 

Seepage  or  efflour- 
escence 


Condition  of  stop logs 

Adeq ua t e 1 y  secured 
(  •  amperpr< >o  f ) 

E  n  d\v  alls 

Condition  of  concrete 
General  condition 


Erosion  or  cavitation 
Spal li ng 

Cracking 


Condition  of  joints 
Rusting  or  staining 
Visible  reinforcing 


Some  ef f lourescence  on  both 
intermediate  piers 

Good;  minor  leakage  between 
logs 


Locked  in  place 


Good  except  90  return  wall 
on  D/S  end  of  left  endwall, 
which  has  sheared  and  trans¬ 
lated  away  from  end-wall;  base 
of  wall  adjacent  to  abutment 
has  eroded  approximately  12" 
deep  over  a  12"  x  18"  area; 
seepage  of  2  gpm  through  void 

None  noted 

Some  spalling  noted  over  10 
feet  of  left  wall  on  D/S  end 

Vertical  pointed  crack  and 
minor  hairline  cracks  on  right 
wall;  on  left  wall,  some 
random  cracking  on  U/S  end;  on 
D/S  end  of  left  wall,  full 
length  hori zont  al  cracks  at 
one  location  and  random  sur¬ 
face  cracks  over  75r  of  face 

No  deficiencies  noted 

None  noted 

None  noted 
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East  Kingston.  MI  NH  00440 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &.  REMARKS 


Seepage  or  efflour- 
escence 


e.  Walkway 


Traces  of  ef f 1 ourescence  near 
cracks  on  right  wall:  some  on 
U/S  side  of  left  wall;  high 
degree  of  e f f 1 ourescence  on 
last  10  feet  of  left  wall  on 
D/S  side 


Condition 


Good 


Safety  railing 

l 

15  feet  of  top  rails  missing, 
probably  removed  to  facilitate 
access  to  stoplogs;  remaining 
railing  in  good  condition 

OUTLET  CHANNEL  (immediate 
area ) 

Slope  conditions 

.y]dC 

\ 

Downstream  channel  is  broad 
with  heavy  vegetation  on 
both  sides:  old  rubble  training 
walls  in  disrepair 

Rockslides  or  falls 

No  rock  in  vicinity 

Control  of  debris 

Some  debris,  including  several 
large  tree  trunks,  in  channel 

Trees  overhanging 
channel 

Heavy  overgrowth  on  both  sides 
which  does  extend  over  channel: 
some  vegetation  growing  in 
channel 

Other  obstructions 

I 

Concrete  highway  bridge  some 

200  feet  downstream  creates 
a  hydraulic  constriction 

Existence  of  gages 

None;  water  levels  measured 
from  brass  plug  on  U/S  face 
at  El .  114  +  ( MSL ) 
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Trickling  Falls  Dam 
East  Kingston.  NH 
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CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &  REMARKS 


RESERVOIR 


a .  Shorel ine 

Evidence  of  slides 


None  noted 


Potential  for  slides 

b.  Sedimentation 

c.  Upstream  hazard  areas 
in  the  event  of  back- 
flooding 


d.  Changes  in  nature  of 
watershed  (agriculture 
logging,  construction, 
etc .  ) 

DOWNSTREAM  CHANNEL 

Restraints  on  dam 
operat ion 


Shoreline  stable 
None  noted 


Considerable  permanent  de¬ 
velopment  along  south  shore 
of  pond 


None  noted 


None,  given  dam's  limited 
operational  capacity 


Potential  flooded 
area 


OPERATION  &  MAINTENANCE 
FEATURES 


Only  one  home  within  flood 
plain  for  a  considerable  dis¬ 
tance  D/S 


a.  Reservoir  regulation 
plan 

Normal  procedure 


Maintain  water  at  spillway 
level  during  summer  recrea¬ 
tional  period;  draw  down  1  foot 
in  late  summer  or  early  fall 
for  flood  control 


Trickling  Falls  Dam  September  21,  1978 

East  Kingston,  NH  NH  00440 


CHECK  LISTS  FOR  VISUAL  INSPECTION 


AREA  EVALUATED 


BY 


CONDITION  &  REMARKS 


Emergency  procedures 


.71^  c 


b. 


Compliance  with 
designated  plan 


Maintenance 

Quality 


Adequacy 


r 


..  / , 
O  t- 


Permanent  dam  tenders  could 
pull  stoplogs  if  necessary, 
but  could  be  slow  due  to 
number  of  dams  covered  by 
NHWRB ;  no  warning  system  in 
af  feet 


General ly  sat isf aetory , bin 
many  complaints  on  file  about 
both  low  and  high  pond  levels 


Many  0  &  M  type  repairs  are 
needed  at  dam 

Dam  inspected  weekly  by 
operators  and  annually  by 
NHWRB  engineers 
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APPENDIX  B 


FIGURE  1 


•  • 


•  • 


Page 


Site  Plan 

B-2 
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Plans  of  1961  Trickling  Falls 
Reconstruction 

B-3 

•  • 

Plans  of  1940  Trickling  Falls 
Reconstruction 

B-6 

List  of  pertinent  records  not 
included  and  their  location 

B-8 

•  • 

News  release  by  the  NHWRB  dated 
January  18,  1978  concerning 

Powwow  Pond  levels 

B-9 

•  • 


•  • 


•  • 


•  • 


SECTION  B-B 


The  New  Hampshire  Water  Resources  Board,  37  Pleasant  Street, 
Concord,  N.H.  03301  maintains  a  comprehensive  correspondence 
file  on  the  dam  dating  back  to  the  1930's.  Included  in  this 
file  are: 

(a)  Several  pages  of  hydrologic  and  hydraulic  calcu¬ 
lations  for  both  the  old  and  new  configurations. 

(b)  A  large  volume  of  correspondence  from  upstream 
and  downstream  residents  concerning  reservoir 
levels  and  discharges. 

(c)  A  1941  report  by  the  New  Hampshire  Water  Control 
Commission  entitled  "Data  on  Reservoirs  and  Ponds 
in  New  Hampshire." 

(d)  A  1941  report  by  the  same  agency  entitled  "Data 
on  Dams  in  New  Hampshire." 


State  cf  ifampshirr 

WATER  RESOURCES  BOARD 

COMCORD  03301 


January  18,  1978 


NEWS-RELEASE 

George  M.  McGee,  Sr.,  Chairman  o£  the  New  Hampshire  Water  Resources  Board, 
announces  that  at  a  Board  meeting  held  on  January  XI,  1978  that  it  was  moved, 
seconded  and  unanimously  voted,  that  the  level  of  Pow  Wow  River  Pond  be  maintained 
to  the  level  of  the  emergency  spillway  during  the  sumaer  recreation  months. 

This  change  i3  a  result  of  the  public  hearing  which  was  recently  held  in 
East  Kingston  regarding  the  level  of  Pow  Wow  River  Pond.  In  previous  years  the 
"full  pond"  measurement  was  set  at  S  inches  below  the  "pin"  which  is  set  in  the 
concrete  abutment.  The  new  sumaer  or  "full  pond"  level  will  be  to  the  emergency 
spillway  crest  or  an  increase  of  less  than  3  inches  in  pond  elevation.  This  is 
as  requested  by  those  who  were  in  attendance  of  the  public  hearing.  It  should  be 
noted  though,  that  no  change  is  anticipated  in  the  standard  fall  and  winter  draw¬ 
down  schedule.  As  a  consequence  of  the  requested  action,  a  minor  decrease  is 
expected  in  the  storage  capacity  of  the  dam,  hence  an  increased  susceptibility 
to  minor  change  will  occur. 
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